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SPECIFICATION 

1. rN\'ENTION TITLE: 

Electrically Wril^ible and Erasable 
Memon- Circuit 

2. WTIAT IS CLALMED IS: 

1. An electrically writable and erasable 
memoiy circuit, comprising: 

a plurality of electrically writable and 
erasable memories capable of respectively 
\\i4ting a predetermined number of b\tes of 
data consecutively, 

an electrically writable and erasable 
memoiy selection means for one-by-one 
cyclically selecting one of tliis plurality of 
electrically writable and erasable memories 
for data writing, 

and a data writing means for 
consecutively writing the predetermined 
number of bytes of data to the electrically 
writable and erasable memor\^ selected by this 
electrically writable and erasable memorj' 
selection means. 

2. An electrically writable and erasable 
memoiy circuit, comprising: 

a plurality of electrically writable and 
erasable memorj' chips each having a page 
writing mode capable of consecutively writing 
and erasing a predetermined number of b^les 
of data at a fixed b^-te writing cycle, 

an address decoder that decodes part of a 
supplied address signal and one-by-one 



sequentially and cyclically selects one of said 
plurality of electrically writable and erasable 
memoiy chips in order to create and output a 
chip select signal, 

and a data block writing means for 
sequentially and consecutively writing a 
predetermined number of b>tes of data as a 
respective single block to the respective 
electrically writable and erasable memor\' 
chip indicated by the chip select signal output 
from this address decoder. 



3. DETAILED EXPL.ANATION OF THE 

In du stii a 1 Fi el d of Appl icat i on . 

The present invention pertains to an 
electrically writable and erasable memor\' 
circuit used in connection with memory 
circuits, for example in all sorts of back-ups in 
communicators for digital communication and 
data transmission. 

Prior Art 

The electrically writable and erasable 
memoiy ("EEPROM") is widely used as one 
type of user-progiammable read-only memory' 
("PROM"). Unlike the conventional erasable 
PROM (EPROM), the EEPROM can easily be 
erased and does not need ultraviolet rays for 
erasing, so in the future its use is expected to 
increase, for example in all sorts 
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of infonnation back-up in cotnTnunicatoi-s and 
so forth that perfomi digital communication. 
Recently the control circuits and high-voltage 
creation circuits needed for writing and 
erasing have been incorporated into elements, 
and it has become possible to write and erase 
with the same timing as an ordinary stack 
random access memory (SRAIVl) witli a 
simple 5V power source. This EEPROM 
needs a considerable amount of time for the 
writing operation inside an element, so at 
present in addition to writing or erasing 
operations that work in b\te units, attempts 
are being made to accelerate tliis by making it 
possible to write or erase in page units that 
handle a plurality of byles consecutively. For 
example, in a certain element it is possible to 
write and erase 64 bytes of consecutive data 
per page in one cycle of 10 ms. This enables 
processing at speeds that are more than 10 
times faster than conventional models. 

Problems the htvcntion Is to Solve 

Tims the latest EEPROMs make it 
possible to do high-speed processing in page 
units, but because of element characteristics it 
is not possible to read the next page until one 
writing cycle has elapsed. 

FIG. 3 show's the operation of writing to 
a conventional EEPROM. For example, when 
a memorv' circuit is constituted using an 
EEPROM with data write cycle tj = 10 ms, 
write cycle per b>te t2 = 100 and the 
number of b\ies per one page k = 64 bjtes, 
the lime Tr needecl when actually writing one 
page of data is given by the following 
equation (1). 

T, = t 2 X k 

= 100 X 64 (bvtes) 

= 6.4(ms) (1) 

Nevertheless, the next page cannot be 
written until the passage of one 10-ms writing 
cycle, so wait time T^ as indicated by the 
following equation (2) is present from writing 
a certain page until writing the next page. 
T. = t, - T, 

= 3.6 (ms) (2) 

Tlterefore, for example, the time needed 
when writing 256 b}1es of data is constrained 



by data write cycle t, as shown in the 
following equation (3). 

10 (ms) X (256/64) 

= 40 (ms) (3) 

This includes the wait time T^, which is 
essentially wasteful. 

Thus a memor>' circuit that uses a 
conventional EEPROM lias the wait time T„, 
which is rather long, in addition to the actual 
write time, so there is a defect in that writing 
efficiency is bad. 

Therefore the object of the present 
invention is to provide an electrically writable 
and erasable memory circuit that can perform 
data writing efficiently without wait time. 

Means for Solving the Problems 

In the invention described in claim I, an 
electrically writable and erasable memory 
circuit is provided with: (i) a plurality of 
electrically writable and erasable memories 
capable of respectively writing a 
predetermined number of bytes of data 
consecutively, (ii) an electrically writable and 
erasable memor>' selection means for one-by- 
one cyclically selecting one of this plurality 
of electrically writable and erasable memories 
for data writing, and (iii) a data writing means 
for consecutively writing the predetermined 
number of bytes of data to tlie electrically 
vwitable and erasable memory^ selected by this 
electrically writable and erasable memor>^ 
selection means. 

Tlie invention described in claim 1 uses a 
plurality of electrically writable and erasable 
memories capable of page writing, and one- 
by-one selects these memories sequentially 
and cyclically, and writes so that the 
respective data blocks with their consecutive 
predetermined number of byes are together 
and consecutive. 

In tlie invention described in claim 2, 
an electrically writable and erasable memorj^ 
circuit is provided with: (i) a pluraUty of 
electrically writable and erasable memorj^ 
cliips each having a page writing mode 
capable of consecutively writing and erasing a 
predetermined number of bvles of data at a 
fixed b>te writing cycle. 
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(it) an address decoder that decodes part of a 
supplied address signal and one-by-one 
sequentially and cyclically selects one of the 
aforesaid plurality of clcctriaUly writable and 
erasable memor>' chips in order to create and 
output a chip select signal, and (iii) a data 
block writing means for sequentially and 
consecutively writing a predetermined number 
of bytes of dati as a respective single block to 
tlie respective electrically writable and 
erasable memoiy chip indicated by the chip 
select signal output from this address decoder. 

In the invention described in claim 2 a 
chip select signal is created by decoding part 
of tlie address signal with the address decoder 
and electrically writable and erasable memory 
chips are cyclically selected, and writing is 
perfoiTned such that consecutive data block 
sets of a predetermined number of bjtes are 
consecutively written to the respectively 
selected memoir chips. 

Embodiment 

Below, tlie present invention shall be 
explained in detail using embodiments. 

FIG. r show^s an electrically writable and 
erasable memor}^ circuit in one embodiment of 
the present invention. Tliis circuit is provided 
with four EEPROMs 11-14 that are capable 
of page writing and erasing operations in 64- 
byte units, and chip select signals 16-19 from 
an address decoder 15 are input to the 
respective chip select terminals CS. Address 
signals and A7 are input to the address 
decoder 15 via address lines 21 and 22 from 
the main system's central processing device 
(CPU) that is not shown in the drawing, and 
any one of the chip select signals 16-19 is 
created based on this. In this case, things are 
ananged so that the relevant chip is activated 
when the chip select signal goes to ""L" level. 

Also, the EEPROMs Tl-M are provided 
with the respective 8-bit data tenninal group 
D and the 15-bit address terminal group A. Of 
tliese, a data bus 24 from the main system not 
shown in the drawing branches into four parts 
and is then connected in parallel to each 
EEPROM's data tenninal group D; it handles 
back-up data IO0-IO7. On the other hand, an 



address bus 25 from the CPU branches into 
foui- parts and is tlien connected in parallel to 
each EEPROiVrs address teiminal group A; it 
inputs address signals A0-A5 and A«-Ai6. 

Furthemiore, in order to simplify the 
explanation in this embodiment, the so-called 
write enable (write enable) signal used when 
writing is omitted, but of course the direction 
of the data bus 24 is switched using this 
signal. 

The operation of an electrically writable 
and erasable memorj' circuit constituted as 
described above shall be described together 
with FIG. 2. In this case, as with a 
conventional example, a circuit shall be 
explained in which page writing is performed 
in 64-b}1e units to an EEPROM whose write 
cycle is 10 ms and whose byte write cycle is 
lOOj.15. 

Wlien address signals A^ and A7 are input 
from the CPU via address control lines 21 and 
22, the address decoder 15 decodes this and 
creates a chip select signal to indicate one of 
EEPROMs 11-14. For example, if both 
address and A7 are "L" level, the address 
decoder 15 changes the chip select signal 16 
to "L" le\'el and keeps the others at "H" level. 
Doing so selects the first EEPROM 11, and 
64-by1e data is consecutively written at a byte 
write cycle of 100 ^is (FIG. 2a, period A). 
The time Tj needed for this is 6.4 ms, as 
indicated by equation (1). 

Next, when the CPU sets the address 
signals A<s and A7 as "L" and 'W levels 
respectively, the address decoder 15 changes 
the chip select signal 17 to "L" level and 
keeps the othere at "H" level. Doing so selects 
tlie second EEPROM 12, and in tlie same 
manner as before, 64-bj1e data is 
consecutively written at a b}1e write cycle of 
100 |.is (FIG. 2b, i>eriod B). The time T, 
needed for this is also 6.4 ms. 

In addition, the CPU selects the third and 
fourth EEPROMs J3 and 14 by sequentially 
changing the address signals and A7 to "H" 
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and "U' level and then "IF^ and "H" level, 
and consecutively writing 64-b>1e data 
respectively (FIG. 2 c and d). 

WTicn'writing to the fourth EEPROM 14 
ends, the CPU once again sets both the 
address signals and A? to "L" level, and 
then repeats the same writing operation. 

Urns one of four EEPROMs is cyclically 
selected, and 64-b}1e page writing is 
perfonned to the selected EEPROM with no 
wait time. 

For example, when writing 256 bjles of 
data, the time needed for this is 25.6 ms as 
indicated by the following equation (4). 

6.4 (ms) X (256/64)^ 

-25.6 (ms) (4) 

Tlierefore in this embodiment it is 
possible to write in a time that is about 40% 
shorter than the time needed for prior art as 
indicated by equation (3). 

Fuilhermore, in this embodiment the b>1e 
write cycle w-as 100 ^s. but if a memor\^ chip 
is used in which this value is even smaller the 
time shortening eflFect becomes even more 
striking, of course. 

*AJso, this embodiment used four 
EEPROMs, but it is also possible to use more 
memoiy chips if the b\le write cycle t2 is 
much shorter than the write cycle tj. 



Eifect of the Invention 

As described above, the present invention 
uses a plurality of electrically writable and 
erasable memories capable of page writing, 
and writes so that these memories are 
sequentially and cyclically selected and data 
blocks of a predetermined number of 
consecutive bjles are consecutively written 
together, so it is possible to consecutively 
write data without the writing wait time as in 
prior art. Therefore efficient back-up 
becomes possible, and it is possible to shorten 
the time required therefor. 

4. BRIEF DESCRIPTION OF THE 
DRAWTNGS 

FIG. 1 and FIG. 2 ai^e for explaining one 
embodiment of the present invention. Of 
these, FIG. 1 is a block diagiam showing an 
electrically writable and erasable memory 
circuit and FIG. 2 is a timing diagram for 
explaining the operation of the electrically 
writable and erasable memory circuit shown 
in FIG. 1. FIG. 3 is a timing diagram for 
explaining the operation of a conventional 
electrically w^ritable and erasable inemory 
circuit. 

Applicant: NEC Coiporation 

Agent: Toshio Yamauchi, Patent Agent 

FIG. 1 [See original for diagram.] 
15 Address decoder 
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FIG. 2 [See original tor diagram.] 
FIG. 3 [See original for diagram.] 
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